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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor integrated circuit equipment characterized by to 
have the process which forms the thick oxide film for isolation in the predetermined field of the front face of 
said semi-conductor substrate by heat-treating the process which forms a silicon nitride film in the 
predetermined field of the upper part of said oxide film, the process which uses said silicon nitride film as the 
mask of an ion implantation, and irjects oxygen into said semi-conductor substrate, and said semi-conductor 
substrate after forming a thin oxide film in the front face of the semi-conductor substrate which consists of 
a silicon single crystal. 

[Claim 2] The manufacture approach of the semiconductor integrated circuit equipment according to claim 1 
characterized by using a silicon nitride film as the mask of oxidation, and heat-treating in an oxidizing 
atmosphere. 

[Claim 3] After forming a thin oxide film in the front face of the semi-conductor substrate which consists of 
a silicon single crystal, The process which forms the photoresist film in the predetermined field of the upper 
part of said oxide film, the process which uses said photoresist film as the mask of an ion implantation, and 
injects oxygen into said semi-conductor substrate, The manufacture approach of the semiconductor 
integrated circuit equipment characterized by having the process which heat-treats said semi-conductor 
substrate in an inert gas ambient atmosphere, and forms the thick oxide film for isolation in the 
predetermined field of the front face of said semi-conductor substrate after removing said photoresist film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacturing technology of semiconductor integrated circuit equipment, 
especially this invention is applied to formation of the isolation oxide film (field insulator layer) using a 
selective oxidation method, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] At the process (wafer process) which forms semiconductor devices, such as a 
bipolar transistor and MISFET, on the semi-conductor substrate which consists of a silicon single crystal, a 
selective oxidation method is beforehand used for the perimeter of a component formation field (active field), 
and the oxide film for isolation is formed. 

[0003] the approach of the describing [ above ] selective oxidation method using the silicon nitride (Si3 N4) 
film as a mask, and forming a thick oxide film on the surface of a silicon substrate — it is — LOCOS (local 
oxidation of silicon) — it is called law etc. and component separation technology current from a process 
being comparatively easy is in use. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it is the so-called BAZU beak (bird's beak) as a trouble 
of a selective oxidation method. For the elongation to the longitudinal direction of the oxide film called, if a 
component becomes detailed, it is pointed out that it becomes impossible for an active field to fully secure. 
[0005] Although the approach of controlling the elongation of a BAZU beak by thickening thickness of the 
silicon nitride film used for the mask of oxidization as the cure etc. is proposed, since the stress at the time 
of film formation is large, the stress given to a silicon substrate becomes large and a silicon nitride film has 
the problem which causes increase of defects, such as a rearrangement, when the thickness is thickened. 
[0006] This invention is made paying attention to the above-mentioned trouble, and the purpose is in offering 
the technique which can control the elongation of a BAZU beak, without giving big stress to a silicon 
substrate. 

[0007] The other purposes and the new description will become clear from description and the accompanying 

drawing of this specification along [ said ] this invention. 

[0008] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0009] (1) After it forms a silicon nitride film in the predetermined field of the upper part of said oxide film, 
then uses said silicon nitride film as the mask of an ion implantation, after the formation approach of the 
isolation oxide film by this invention forms a thin oxide film on the surface of a silicon substrate, and it 
injects oxygen into said silicon substrate, it heat-treats said silicon substrate. 

[0010] (2) After it forms the photoresist film in the predetermined field of the upper part of said oxide film, 
then uses said photoresist film as the mask of an ion implantation, after the formation approach of the 
isolation oxide film by this invention forms a thin oxide film on the surface of a silicon substrate, and it 
injects oxygen into said silicon substrate, it removes said photoresist film and heat-treats said silicon 
substrate in an inert gas ambient atmosphere. 
[0011] 

[Function] According to the above-mentioned means, the silicon oxide of an amorphous condition generates 
by association with silicon and oxygen by carrying out the ion implantation of the oxygen to a silicon 
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substrate. Next by heat-treating a silicon substrate, the silicon oxide of this amorphous condition is 
crystallized and a thick isolation oxide film grows on the surface of a silicon substrate. 
[0012] Since lateral growth is small compared with growth of the depth direction, a BAZU beak hardly 
produces this isolation oxide film. Moreover, the thickness of an isolation oxide film is controllable by 
changing the injection rate and impregnation energy at the time of carrying out the ion implantation of the 
oxygen to a silicon substrate. 

[0013] Although heat treatment of a silicon substrate may be performed in an inert gas ambient atmosphere, 
since the silicon oxide of an amorphous condition will carry out accelerating oxidization if it carries out in an 
oxidizing atmosphere, compared with the case where it heat-treats in an inert gas ambient atmosphere, 
elongation of a BAZU beak can be made smaller. 

[0014] Moreover, after using the photoresist film as the mask of an ion implantation and iru'ecting oxygen into 
a silicon substrate, the approach of removing the photoresist film and heat-treating a silicon substrate in an 
inert gas ambient atmosphere has little generating of crystal defects, such as a rearrangement, compared 
with the case where a silicon nitride film with large stress is used as a mask. 
[0015] 

[Example 1] Hereafter, the formation approach of the isolation oxide film which is one example of this 
invention is explained using drawin g 1 - drawin g 4 . 

[0016] First, p which has the resistance of 10 [omega/cm] extent as shown in drawin g 1 - The semi- 
conductor substrate 1 which consists of a formal silicon single crystal is heat-treated at about 900-1000 
degrees C, and the thin oxide film 2 of about 200A of thickness is formed in the front face. 
[0017] Next, as shown in drawin g 2 , after depositing the silicon nitride film 3 of about 500A of thickness on 
the upper part of the above-mentioned oxide film 2 using a CVD method, a photoresist (not shown) is used 
as a mask, this silicon nitride film 3 is etched, and the silicon nitride film 3 of the field in which an isolation 
oxide film is formed behind is removed. 

[0018] Next, as shown in drawin g 3 , a silicon nitride film 3 is used as the mask of an ion implantation, and 
oxygen 4 is injected into the semi-conductor substrate 1. At this time, it is thought in the semi-conductor 
substrate 1 that the silicon oxide of an amorphous condition generates by association with silicon and oxygen 
4. 

[0019] Next, as shown in drawin g 4 , a silicon nitride film 3 is used as the mask of oxidation, and the semi- 
conductor substrate 1 is heat-treated at about 1050-1100 degrees C in an oxidizing atmosphere. 
[0020] The silicon oxide of the amorphous condition in the semi-conductor substrate 1 is crystallized by this 
heat treatment, and the thick isolation oxide film 5 of about 1300A of thickness grows up to be the front face 
of the semi-conductor substrate 1 . 

[0021] Thus, since lateral growth is small compared with growth of the depth direction, a BAZU beak hardly 

produces_the obtained isolation oxide film 5. 

[0022] Moreover, according to the approach of this example, the thickness and the configuration of the 
isolation oxide film 5 are also controllable by changing the injection rate and impregnation energy at the time 
of carrying out the ion implantation of the oxygen 4 into the semi-conductor substrate 1. 
[0023] Although heat treatment of the semi-conductor substrate 1 may be performed in an inert gas ambient 
atmosphere, since the silicon oxide of an amorphous condition carries out accelerating oxidization when 
carrying out in an oxidizing atmosphere, compared with the case where it heat-treats in an inert gas ambient 
atmosphere, elongation of a BAZU beak can be made smaller. 
[0024] 

[Example 2] Next, the formation approach of the isolation oxide film which are other examples of this 
invention is explained using drawin g 5 - drawin g 8 . 

[0025] First, p which has the resistance of 10 [omega/cm] extent as shown in drawin g 5 - The semi- 
conductor substrate 1 which consists of a formal silicon single crystal is heat-treated at about 900-1000 
degrees C, and the thin oxide film 2 of about 200A of thickness is formed in the front face. 
[0026] Next, as shown in drawin g 6 . the photoresist film 6 which punctured the isolation oxide film formation 
field is formed in the upper part of the above-mentioned oxide film 2. 

[0027] Next, as shown in drawin g 7 , the above-mentioned photoresist film 6 is used as the mask of an ion 
implantation, oxygen 4 is ir\jected into the semi-conductor substrate 1, and ashing removes the above- 
mentioned photoresist film 6 after that. 

[0028] Next, as shown in drawin g 8 , the semi-conductor substrate 1 is heat-treated at about 1050-1 100 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web^cgi.ejje 



04/06/09 



3/3 ^— V 



degrees C among inert gas ambient atmospheres, such as nitrogen. 

[0029] The silicon oxide of the amorphous condition in the semi-conductor substrate 1 is crystallized by this 
heat treatment, and the thick isolation oxide film 5 grows up to be the front face of the semi-conductor 
substrate 1. 

[0030] According to the approach of this example, since a silicon nitride film with large stress does not exist 
in the upper part of an active field at the time of growth of the isolation oxide film 5. generating of the crystal 
defect of an active field can be reduced and it becomes possible to form the semiconductor device of high 
performance. 

[0031] As mentioned above, although invention made by this invention person was concretely explained 
based on said example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to said example and does not deviate from the summary. 
[0032] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated by this application is explained briefly. 

[0033] (1) Since the elongation of a BAZU beak can be controlled according to this invention which heat- 
treats this semi-conductor substrate and forms an isolation oxide film after carrying out the ion implantation 
of the oxygen to a semi-conductor substrate, detailed-ization of a semiconductor device can be promoted. 
[0034] (2) Since generating of the crystal defect of an active field can be reduced according to this invention 
which heat-treats a semi-conductor substrate in an inert gas ambient atmosphere after using the 
photoresist film as the mask of an ion implantation, carrying out the ion implantation of the oxygen to a 
semi-conductor substrate and removing this photoresist film, a semiconductor device can be high- 
performance-ized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the important section sectional view of the semi-conductor substrate in which the 
manufacture approach of the semiconductor integrated circuit equipment which is one example of this 
invention is shown. 

[Drawing 2] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Drawing 3] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Drawing 4] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Drawing 5] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of the semiconductor integrated circuit equipment which is other examples of this 

invention is shown. 

[Drawin g 6] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Drawin g 7] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Drawin g 8 ] It is the important section sectional view of the semi-conductor substrate in which the 

manufacture approach of this semiconductor integrated circuit equipment is shown. 

[Description of Notations] 

1 Semi-conductor Substrate 

2 Oxide Film 

3 Silicpn Nitride Film 

4 Oxygen 

5 Isolation Oxide Film 

6 Photoresist Film 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tran.web^cgi.ejue 



04/06/09 



1/3 ^—iy 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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